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1. Claims 1-6 are rejected under 35 U.S.C. 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to reasonably convey to one skilled 
in the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

The claims are drawn to a longevity-associated locus or marker and a locus or marker 
associated with resistance to age-related disease wherein the locus or marker comprises a region 
of chromosome 4 having linkage to the marker D4S1 564, or contained within a 20 cM region 
surrounding said D4S1564 marker. The specification provides the results of a study of 308 
individuals belonging to 137 families in which at least one sibling was 98 years old and a second 
sibling was at least 95 years old (female) or 91 years old (male). LOD score analysis (see Table 
1) identified linkage between longevity and the genetic markers D4S1564 (MLS=3.65), D4S41 1 
(MLS=3.07), D4S1572 (MLS=3.07), D4S2986 (MLS=2.78), and D4S406 (MLS=2.55). The 
specification (page 7) states that "A dropoff of 1.5 in the MLS score on either side of the peak 
MLS defines the area in which we can be 95% confident the gene resides. A dropoff in the MLS 
of 2 on either side of the peak is observed in a 20-cM region encompassed by D4S414 and 
D4S161 1". It is generally accepted in the art that LOD scores of 3.0 and above are indicative of 
linkage. Accordingly, while the D4S1564, D4S41 1, and D4S1572 genetic markers meet the 
written description requirements of 35 U.S.C. 1 12, first paragraph, the specification does not 
disclose and fully characterize the genus of any genetic locus or genetic marker associated with 
longevity or resistance to age-related disease wherein the locus or marker comprises a region 
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linked to the D4S1654 marker or within 20 cM of the D4S1564 marker. Vas-Cath Inc. V. 
Mahurkar, 19 USPQ2d 1111, clearly states that "applicant must convey with reasonable clarity 
to those skilled in the art that, as of the filing date sought, he or she was in possession of the 
invention. The invention is, for purposes of the 'written description' inquiry, whatever is now 
claimed". Applicant is reminded that Vas-Cath makes clear that the written description 
provision of 35 U.S.C. 112 is severable from its enablement provision. In The Regents of the 
University of California v. Eli Lilly (43 USPQ2d 1398-1412), the court held that a generic 
statement which defines a genus of nucleic acids by only their functional activity does not 
provide an adequate written description of the genus. The court indicated that while Applicants 
are not required to disclose every species encompassed by a genus, the description of a genus is 
achieved by the recitation of a representative number of DNA molecules, usually defined by a 
nucleotide sequence, falling within the scope of the claimed genus. At section B(l), the court 
states that "An adequate written description of a DNA...' requires a precise definition, such as by 
structure, formula, chemical name, or physical properties', not a mere wish or plan for obtaining 
the claimed chemical invention". In analyzing whether the written description requirement is 
met for a genus claim, it is first determined whether a representative number of species have been 
described by their complete structure. In the instant case, while the specification has taught 3 > 
genetic markers linked to longevity and the prior art of Weissenbach teaches the nucleotide 
sequence of these genetic markers, the specification has not disclosed genetic loci linked to 
longevity and age-related diseases. The broadest reasonable interpretation of the claims indicates 
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that the claims are also inclusive of genes and allelic variants of genes that are associated with 
longevity or resistance to age-related diseases. The specification has not identified or clearly 
defined any particular genes on chromosome 4 in terms of structure (length, nucleotide ^ 
sequence, start and stop positions, intron and exon positions etc) that are linked to longevity or 
resistance to age-related disease, nor has the specification taught a specific position on 
•chromosome 4 on which a gene associated with longevity or resistance to age-related disease 
resides. The specification has also not identified any allelic variants of a gene that might be 
associated with longevity or age-related disease. Further, the teachings in the specification of 
linkage between the D4S1564, D4S411, and D4S1572 genetic markers and longevity is not 
sufficient to support the allegation that these markers are also associated with resistance to age- 
related disease. The specification (page 5) defines age-related diseases as including, but not 
limited to, heart disease, cardiovascular disease, stroke, Alzheimer's disease, cancer, and ocular 
disease. There is no specific showing in the specification to support the characterization of the 
D4S1564, D4S411, D4S1572, D4S2986 and D4S406 genetic markers as being linked to any of 
these specific age-related diseases. Accordingly, the specification has adequately defined 3 
genetic markers associated with longevity, namely D4S1564, D4S41 1, and D4S1572 in terms of 
their structural properties. It is then determined whether a representative number of species have 
been sufficiently described by other relevant identifying characteristics (e.g., in terms of a 
specific functional activity, in terms of a specific protein encoded by a nucleic acid, etc). In the 
instant case, no such identifying characteristics have been provided for any additional genetic 
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loci. While genetic markers within 20 cM of D4S1 564 are known in the art, the teachings in the 
specification (page 7) indicate that markers at a distance of 20 cM surrounding D4S1564 are not 
sufficiently linked to longevity. For example, in the study presented in the specification, the 
marker D4S414 had a MLS of 1.53 and the marker D4S161 1 had a MLS of 1.70. While one 
could determine the sequence of the 20 cM region surrounding the D4S1564 marker, knowledge 
of the sequence alone does not identify and adequately characterize specific genetic loci and 
genetic markers associated with longevity or resistance to age-related diseases. Therefore, 
Applicants have not provided sufficient evidence that they were in possession, at the time of 
filing, of the invention as it is broadly claimed to include any genetic marker or genetic locus on 
chromosome 4 linked to the D4S1564 marker or within 20 cM of the D4S1564 marker wherein 
the genetic marker or genetic locus is associated with longevity or resistance to age-related 
diseases. Thus the written description requirement has not been satisfied for the claims as they 
are broadly written. Applicants attention is drawn to the Guidelines for the Examination of 
Patent Applications under 35 U.S.C. 1 12, 1 1 "Written Description" Requirement, Federal 
Register, Vol. 66, No. 4, pages 1099-1 111, Friday January 5, 2001. 

2. Claims 7-14 are rejected under 35 U.S.C. 112, first paragraph, because the specification, 
while being enabling for methods for determining if an individual has an increased propensity for 
longevity, wherein the method comprises obtaining DNA from a first individual and DNA from a 
second individual who is at least 98 years of age; amplifying DNA from said first and second 
individuals to obtain an amplification product wherein the amplification product comprises the 
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D4S1564 marker of human chromosome 4 and the amplified product contains nucleotide 
sequences within a region flanked by the genetic markers D4S1564 and D4S1572; comparing the 
amplified DNA product from the first and second individual, wherein when the amplified DNA 
product of the first individual is identical to that of the second individual, the first individual is 
identified as having an increased propensity for longevity, does not reasonably provide 
enablement for methods for determining a propensity for age-related disorders; or methods for 
determining a propensity for longevity wherein the methods comprise detecting a polymorphic 
variant of the D4S1564 marker as indicative of a propensity for longevity; or methods for 
determining a propensity for longevity wherein the methods comprise detecting a polymorphic 
variant in a region of chromosome 4 that contains the D4S1564 marker. The specification does 
not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to practice the invention commensurate in scope with these claims. 

Claims 7-10 are drawn to methods for identifying an individual with a propensity for 
longevity (claims 7 and 8) or a propensity for age-related disease (claims 9 and 10), wherein the 
methods comprise detecting a polymorphic variant of the D4S1564 marker. Claims 1 1-14 are 
drawn to methods for determining a propensity for longevity (claims 1 1 and 12) or a propensity 
for age-related diseases (claims 13 and 14) wherein the methods comprise comparing a DNA 
fragment of chromosome 4 comprising the D4S1564 marker between a first individual and a 
second individual who is at least 98 years of age and detecting the presence of a polymorphic 
variant in the DNA fragment, particularly wherein the polymorphic variant is contained within a 



Application/Control Number: 09/928,102 
Art Unit: 1634 



Page 7 



approximately 20 cM region surrounding said D4S1564 marker, and determining that the first 
individual has a propensity for longevity if said polymorphic variant is detected in both the DNA 
from the first individual and second individual. The specification provides the results of a study 
of 308 individuals belonging to 137 families in which at least one sibling was 98 years old and a 
second sibling was at least 95 years old (female) or 91 years old (male). Table 1 of the 
specification provides information regarding the results of a LOD score analysis between 
longevity and the following genetic markers: D4S1564 (MLS=3.65), D4S411 (MLS=3.07), 
D4S1572 (MLS=3.07), D4S2986 (MLS=2.78), and D4S406 (MLS=2.55). The specification 
(page 7) states that "A dropoff of 1.5 in the MLS score on either side of the peak MLS defines 
the are in which we can be 95% confident the gene resides. A dropoff in the MLS of 2 on either 
side of the peak is observed in a 20-cM region encompassed by D4S414 and D4S161 1". Further, 
it is generally accepted in the art that LOD scores of 3.0 and above are indicative of linkage. 
Accordingly, a comparison between a DNA fragment of a test individual and an individual at 
least 98 years of age wherein the DNA fragment consists of a nucleotide sequence within the 
region flanked by markers D4S1564 and D4S1572 would provide information regarding the 
inheritance of a genetic marker linked with longevity and could be used in a diagnostic method to 
predict the likelihood that an individual has an increased propensity for longevity. However, the 
specification has not identified any particular polymorphic variants of the D4S1 564 marker or 
polymorphic variants within 20 cM of the D4S1564 marker which are correlated with longevity 
or age-related diseases and thereby has not sufficiently enabled methods for predicting 
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propensity for longevity or resistance to drug-related diseases by detecting such polymorphic 
variants. The identification of a specific polymorphic variant, whether it be a variant of a genetic 
m arker or an allelic variant of a gene, can only be determined through extensive experimentation. 
Secondly, the teachings in the specification (page 7) indicate that markers at a distance of 20 cM 
surrounding D4S1564 are not sufficiently linked to longevity. For example, the marker D4S414 
hadaMLSofl.53andthemarkerD4S1611hadaMLSofl.70. Accordingly, the specification 
has not enabled methods which detect polymorphic variants within an approximately 20 cM 
region surrounding the D4S1564 marker. Thirdly, the teachings in the specification of linkage 
between the D4S1564, D4S41 1, and D4S1572 genetic markers and longevity is not sufficient to 
support the allegation that these markers are also associated with resistance to age-related 
disease. The specification (page 5) defines age-related diseases as including, but not limited to, 
heart disease, cardiovascular disease, stroke, Alzheimer's disease, cancer, and ocular disease. 
There is no specific showing in the specification to support the characterization of the D4S1564, 
D4S41 1, D4S1572, D4S2986 and D4S406 genetic markers as being linked to any of these 
specific age-related diseases. While individuals who live to be 98 years old may have increased 
resistance to age-related diseases, there is no evidence that any particular marker or genetic locus 
on chromosome 4 is sufficiently linked to resistance to specific age-related diseases. Further, 
the specification has not taught any polymorphic variants correlated with a "propensity for age- 
related disease" and insufficient guidance is provided in the specification as to how to identify 
without undue experimentation specific markers, loci and allelic variants that are tightly 
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correlated with age-related diseases. Case law has established that «(t)o- be enabling, the 
specification of a patent must teach those skilled in the art how to make and use the full scope of 
the claimed invention without 'undue experimentation.'" In re Wright 990 F.2d 1557, 1561. In 
re Fisher, All F.2d 833, 839, 166 USPQ 18, 24 (CCPA 1970) it was determined that "(t)he 
scope of the claims must bear a reasonable correlation to the scope of enablement provided by 
the specification to persons of ordinary skill in the art". The amount of guidance needed to 
enable the invention is related to the amount of knowledge in the art as well as the predictability 
intheartFurthermore, the Court in Genetechlnc. v Novo Nordisk 42 USPQ2d 1001 held that 
»(I)t is the specification, not the knowledge of one skilled in the art that must supply the novel 
aspects of the invention in order to constitute adequate enablement". In the instant case, the state 
of the art of identifying polymorphic variants correlated with specific conditions, particularly 
conditions as complex and broad as longevity and resistance to age-related diseases, is highly 
unpredictable. Clearly, extensive experimentation would be required to identify a particular 
polymorphic variant that could be used to directly detect whether an individual has a propensity 
for longevity or resistance to age-related diseases. Insufficient guidance is provided in the 
specification as to how to predictably identify, without undue experimentation, a specific 
polymorphic variant associated with longevity within a 20 cM region surrounding the D4S1564 
marker. In view of the high level of unpredictability in the art and the lack of guidance provided 
in the specification, undue experimentation would be required for one of skill in the art to 
practice the invention as it is broadly claimed. 
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3. Claims 1-4 and 7-14 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

Claims 1-4 are indefinite over the recitation of "having a linkage" because mis language 
is vague and does not clearly set forth the relationship or degree of linkage between the D4S1564 

marker and the genetic locus. 

Claims 7-14 are indefinite because it is unclear as to whether the methods detect an allelic 
variant of the D4S1564 marker or whether the methods detect an allelic variant of a marker 
within 20 CM of the D4S.564 marker. Claims 7, 9, 11, and 13 include the steps of amplifying a 
region comprising tire D4S1564 marker and detecting a polymorphic variant of the D4S1564 
marker. Yet, ciairns 8, 10, 12 and 14 recite the limitation therein said polymorphic variant is 
contained within an approximately 20 cM region surrounding said D4S1564 marker". 
Accordingly, it is unclear as to what is intended ,„ be encompassed by the polymorphic variant 
of the D4S1 564 marker and it is unclear as to whether the claimed method is one for detecting 
variants of D4S1564 or detecting variants of markers within 20 cM of D4S1564. 

Claims 9, 10, 13 and 14 are indefinite for failing to recite a final process step which 
agrees back with the preamble. The claims are drawn to methods for identifying propensity for 
age-related diseases. However, the final process step is one for determining whether a subject 
has a propensity for r^M « age-related diseases. Accordingly, it is unclear as to whether 
the claims are intended to be limited to methods for determining whether a subject has a 
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propensity for age-related diseases or one for determining if a subject has a resistance to age- 
related diseases. 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless -- 

Claims 1-6 are rejected under 35 U.S.C. 102(b) as being anticipated by Weissenbach 
(GenBank Accesion No's Z23817, Z16811, Z23876, Z53755, and Z16728). 

Weissenbach teaches isolated nucleic acids consisting of the nucleotide sequence of the 
D4S1564 genetic marker (GenBank Accession No. Z23817), the D4S1572 genetic marker 
(GenBank Accession No. Z23876), the D4S2986 genetic marker (GenBank Accession No. 
Z53755), the D4S41 1 genetic marker (GenBank Accession No. Z1681 1), and the D4S406 
genetic marker (GenBank Accession No. Z16728). In view of the breadth of the claims and in 
view of the teachings in the specification that it is a property of these genetic markers that they 
are associated with longevity and resistance to age-related diseases, the claims are anticipated by 
the nucleic acids of Weissenbach. To clarify, there is no requirement that Weissenbach teach that 
the genetic markers are associated with longevity or age-related diseases if, in fact, it is an 
inherent property of these genetic markers that they are associated with longevity or resistance to 
age-related diseases. 
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